3 in order to take into account the special properties of 9.9 MAG, as described below. The parameterization of the bonded interactions was performed following the standard set of bonded parameters for lipids in the Martini version 2.0 1 with a single exception: the equilibrium angle for the GL1-C1A-C2A triplet was set to 140 0 (instead of the default value of 180 0 ).
The special structure of 9.9 MAG made it necessary to introduce the two adjustments described above, implemented equally in both the cubic and the lamellar phase simulations, in order to account for the different curvature propensity expected of a single-tail 9.9 MAG compared to the double-tail phospholipids, such as DOPG.
The set of CG force-field parameters was tested first on lamellar bilayers formed by 9.9 MAG, in simulations of membranes containing 472 9.9 MAG lipids and 15104 water molecules. These simulations, conducted at 27 0 C for 40ns under semi-isotropic pressure coupling conditions and with a 40fs time step, yielded structural characteristics of the 9.9 MAG bilayer in good agreement with those reported from all-atom MD simulations 4 , as well as from experimental measurements on 9.9 MAG 38,39 . Specifically, in our CG simulations we found the area per 9.9 MAG head-group to be 37.5 0.5 Å 2 , a value similar to experimentally measured 37.9 Å 2 4 . Furthermore, the calculated thickness of the 9.9
MAG bilayer (measured from the peak-to-peak distance on the density plot of ETH/GL1 pair of beads) was 34.7 1 Å, consistent with the 33-37 Å range for the bilayer thickness (depending on the extent of S3 solvation) reported from X-ray diffraction experiments 5 and all-atom MD simulations 4 . In addition, measured from the peak-to-peak distance on the density plot of the D3A double bond bead, the average separation between the C9=C10 unsaturated bonds on the two leaflets of the bilayer is 12.8 1 Å, in good agreement with results from atomistic MD simulations 4 . The close match between the structural properties of CG 9.9 MAG bilayer obtained from our CG simulations and those obtained experimentally or with all-atom MD simulations supports the CG parametrization we developed for the exploration of the cubic phases formed by 9.9 MAG.
Coarse-grained representation of rhodopsin
The structure of rhodopsin was obtained from PBD 1U19, represented at the CG level as described before 6 , and using the recent 2.1 version of the Martini force-field 7 . Similar to the protocols used in earlier CG studies of rhodopsin 6 : 1)-the protein secondary structure elements were maintained unchanged throughout the CG simulations through appropriate bond interaction parameters; 2)-the disulfide bridge between C110 and C187 was introduced in the force-field through covalent bonding; 3)-the protonated forms of Asp83, Glu122, and Glu181 in the CG model were represented by Asp and Glu by Asn and Gln, respectively; and 4)-palmitoyl chains were not included in the CG model.
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